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Challenges in LTBI care in the United States identified using a 
nationwide TB medical consultation database
N. T. Agathis,1 R. Bhavaraju,2 V. Shah,1 L. Chen,3 C. A. Haley,4 N. D. Goswami,5 A. Patrawalla2

TB remains a devastating global health epidemic, 
with 10 million incident cases and 1.4 million 

deaths reported in 2019.1 Although U.S. TB rates have 
declined, 8,920 new TB cases were reported in 2019.2 
Furthermore, an estimated 20–25% of the global popu-
lation3,4 and 4–5% of the U.S. population5,6 have latent 
TB infection (LTBI), defined as persistent Mycobacte-
rium tuberculosis infection maintained under immune 
control without clinical or radiographic evidence of 
TB.7 Infection can be detected using the tuberculin 
skin test (TST) or an interferon-gamma release assay 
(IGRA),8 and effective treatment regimens have been 
established.9 The Council of State and Territorial Epide-
miologists includes this laboratory criteria in its case 
definition of confirmed LTBI, which requires clinical 
criteria, laboratory criteria, and the failure to isolate M. 
tuberculosis from a clinical specimen if collected.10 Pre-
vention of TB disease through identification and treat-
ment of LTBI is critical for TB elimination.1–5

In the United States, most states do not mandate 
complete LTBI reporting, and many health care pro-
viders (HCPs) are unaware of current LTBI diagnostic 
and treatment recommendations.5,7,11 Other chal-
lenges to LTBI testing and treatment across the LTBI 
cascade broadly include 1) screening and testing indi-
viduals with high TB risk; 2) provision of safe and ef-
fective treatment; 3) minimizing adverse events (AEs); 
4) ensuring treatment completion; and 5) evaluating 
outcomes.12,13 To improve the capacity for TB preven-
tion, the Centers for Disease Control and Prevention 
(CDC) has funded state and local TB programs, as well 
as regional TB Centers of Excellence (COEs) for over a 
decade. TB programs and COEs provide training, edu-
cation, and medical consultation for managing pa-
tients with TB and support programmatic activities to 
strengthen TB elimination efforts.14 Beginning in 
2006, COEs began recording consultations in an elec-
tronic medical consultation database (MCD).

The primary objective of this study was to evaluate 
COE consultations captured from the MCD to identify 
common clinical challenges and potential provider 
knowledge gaps throughout the LTBI cascade. The sec-
ondary objective was to describe epidemiologic and 
clinical features of patients discussed in these 
consultations.

METHODS

Study design and sample selection
All consultations entered into the MCD system from 
January 1 to December 31, 2018 under the categories 
“LTBI” and “TST/IGRA” were eligible for inclusion. 
Applying a mixed-methods approach, we randomly 
sampled 125 consultations stratified by occupation of 
the HCP and used key words and themes in the text of 
TB COE consultations to analyze the sample.

Quantitative analysis
The characteristics of HCPs requesting TB COE consul-
tation were described quantitatively, including their 
occupation, work setting, and city or state of practice. 
To validate the stratified sample of 125 consults and 
demonstrate its representativeness of all consultations 
from 2018, Z-test analysis was used to compare distri-
butions of characteristics of the sample to all eligible 
consultations from 2018 (P  0.05). For this analysis, 
variables were dichotomized as 1) physician vs. nurse/
other (epidemiologists, physician-extenders, etc.), and 
2) public health care setting (state, regional and local 
public health departments) vs. other (academic insti-
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BACKGROUND: Identifying and treating individuals with 
latent TB infection (LTBI) represents a critical and chal-
lenging component of national TB elimination. Medical 
consultations by the Centers for Disease Control and Pre-
vention (CDC) funded TB Centers of Excellence (COEs) 
are an important resource for healthcare professionals 
(HCPs) caring for individuals with LTBI. This study aimed 
to identify the most common clinical concerns regarding 
LTBI care and to describe epidemiologic and clinical fea-
tures of patients discussed in these consultations.
METHODS: This mixed-methods study randomly sam-
pled 125 consultation inquiries related to LTBI from the 
COEs’ medical consultation database in 2018. Text from 
consultation records were reviewed and coded to identify 
reasons for the inquiries and common epidemiologic and 
clinical patient characteristics.
RESULTS: The most common topics of inquiry for consul-
tation included accurate LTBI diagnosis (36%), manage-
ment of LTBI treatment-related issues (22%), and choice 
of appropriate LTBI treatment regimen (17%). Patients 
for whom consultations were requested commonly had 
another medical condition (34%), were non-U.S. born 
(31%), were children (25%), and had a history of travel 
to TB-endemic areas (18%).
CONCLUSION: Our findings emphasize the challenge of 
managing patients with either suspected or confirmed 
LTBI, highlighting the need for ongoing medical consul-
tation support for nuanced clinical and epidemiologic 
scenarios.
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tutions, private practice, correctional facility, etc.). Quantitative 
analysis was performed using MS Excel (Microsoft, Redmond, WA, 
USA).

Qualitative analysis
A primary investigator reviewed and coded the free text of the in-
quiry and response for each of the 125 consultations. Themes or 
key words were identified and categorized to achieve two specific 
objectives: 1) to identify reason(s) for each consultation, and 2) to 

identify common clinical and epidemiologic factors that charac-
terized the patient(s) being discussed. To assess coding reliability, 
a second investigator coded a subset of 30 inquiries from the 
same sample and coding concordance was assessed. Two investi-
gators together reviewed discordant results and sought consensus. 
A third investigator was assigned to arbitrate if consensus was not 
achieved. Qualitative analysis was performed using NVivo v12 
(QSR International, Burlington, MA, USA).

Institutional review board approval
Rutgers University Institutional Review Board, New Brunswick, 
NJ, USA, approved this study and CDC determined it to be a pro-
gram evaluation and not human subjects research.

RESULTS

Characteristics of HCPs requesting consultation from TB 
COE
A total of 557 consultations provided in 2018 fit study inclusion 
criteria. From these 557 consultations, 125 were randomly chosen 
and analyzed. Of the 125, the vast majority were requested by 
physicians (45%) and nurses (49%). Requests were made from 11 
different healthcare settings (Figure); 60 (48%) were from state, 
regional and local public health settings and 65 (52%) from other 
healthcare facilities. There were 12 (9%) consultations from pri-
vate practices, 15 (12%) from hospitals, 15 (12%) from commu-
nity health centers, 12 (10%) from academic institutions, and 2 
(2%) from correctional facilities. Consultation requests came from 
30 different cities and states throughout the United States, with 
nearly half of the sample comprised from Texas (25%) and Cali-
fornia (23%).

Reasons for TB COE consultations
There were 149 questions asked in the 125 consultations sampled; 
17 consultations included more than one question. Consultation 
questions were organized under five categories following the se-

FIGURE Occupation and occupation setting of HCP requesting con-
sultations to CDC TB Centers of Excellence, 2018. HCP = health care 
provider; CDC = Centers for Disease Control and Prevention.

TABLE 1 Reasons for medical consultation inquiries from US healthcare providers to CDC TB Centers of Excellence, 2018

Category Focus of the consult question
(n = 149)

n (%)

LTBI diagnosis 53 (36)
 General Whether clinical findings are consistent with LTBI and should be further evaluated 31 (21)
 Radiology Whether radiographic findings support LTBI diagnosis and appropriate patient 

management
8 (5)

 Discordant immunologic testing Discordance in immunologic testing (between TST and IGRA) 14 (11)
Other treatment-related topics 33 (22)
 Adverse events Evaluation and management of a possible adverse reaction during LTBI treatment 10 (7)
 Completion of treatment Whether a patient has completed a full course of LTBI treatment 3 (2)
 Medication dosage The appropriate dose of LTBI medication 9 (6)
 Drug interactions Potential interactions between LTBI medication(s) and another medication that a 

patient is prescribed
9 (6)

 Patient attitudes towards LTBI therapy How to manage a patient who does not accept or declines LTBI treatment 2 (1)
Choice of treatment regimen Which is the most appropriate LTBI treatment regimen for a patient? 26 (17)
Screening for TB risk 21 (14)
 Screening high-risk persons How or when to screen other high-risk persons for TB risk 18 (12)
 Contact investigation Identification and management of contacts of a person with TB disease 3 (2)
Other 16 (11)
 Miscellaneous Other LTBI issues not included in the categories above 11 (7)
 Ambiguous Reason for consultation is not clear 3 (2)
 Not LTBI-related Consultation not related to LTBI or TST/IGRA (likely miscategorized in the MCD) 1 (1)
 Duplicate Consultation was duplicate of a previous entry 1 (1)

LTBI = latent TB infection; TST = tuberculin skin test; IGRA = interferon-gamma release assays; MCD = medical consultation database.
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quence of the LTBI cascade (Table 1): 1) TB screening activities 
(14%) such as contact investigation or other high TB risk patient 
screening; 2) LTBI diagnosis (36%), including clinical factors, radi-
ography, and discordant TB screening tests; 3) choice of LTBI 
treatment regimen (17%); 4) other treatment-related topics (22%), 
including treatment completion, medication dosage, AEs, and pa-
tient attitudes towards LTBI treatment; and 5) other topics (11%).

Characteristics of patients discussed in TB COE 
consultations
Review of TB COE consultations identified important clinical and 
epidemiologic characteristics of patients being discussed (Table 2). 
Almost a third (31%) were born outside of the United States, and a 
quarter were children ( 18 years). There were 34% with another 
medical condition (e.g., diabetes, underlying renal or liver disease, 
substance abuse, etc.). Of 14 patients with reported HIV status, 6 
were HIV-positive (5%). Other characteristics included history of 
foreign travel (18%), treatment with immunosuppressive medica-
tions (10%), history of bacilli Calmette-Guérin (BCG) vaccination 
(10%), work in a healthcare setting (8%), possible exposure to 
multidrug-resistant TB (MDR-TB), extensively drug-resistant TB 
(XDR-TB) or pre-XDR-TB (7%), and being pregnant (7%).

Reliability of the coding process
Among the 30 consultations coded by both the primary and sec-
ondary investigators, 29 (97%) identified the same reasons for 
consultation. Consensus was achieved without need for an arbi-
trator for the one discordant consultation.

Validation of sample
The distribution of characteristics among the study sample (Table 
3) were not significantly different from the distribution among all 
557 eligible 2018 consultations. Of all the eligible consultations, 
286 (51%) were requested by local, regional, and state health de-
partments (P = 0.51) and 233 (42%) were from Texas or California 
(P = 0.27).

DISCUSSION

To prevent future TB disease, the United States should prioritize 
the identification and treatment of LTBI among the estimated 13 

TABLE 2 Most common characteristics of the patients discussed in 
consultations to the CDC TB Centers of Excellence, 2018

Characteristic
(n = 125)

n (%)

Underlying chronic illness 42 (34)
Born outside the United States 39 (31)
Pediatric (age  18 years) 31 (25)
Foreign travel 23 (18)
Exposure to immunosuppressive medications 12 (10)
BCG vaccine exposure 12 (10)
Health care worker 10 (8)
Pregnant 9 (7)
Possible MDR- or XDR-TB exposure 9 (7)
HIV infection 6 (5)
Renal-related pathology 5 (4)
Rheumatologic disease 4 (3)
Inflammatory bowel disease 3 (2)
Oncologic 3 (2)

CDC = Centers for Disease Control and Prevention; BCG = bacilli Calmette-Guérin; 
MDR-TB = multidrug-resistant TB; XDR-TB = extensively drug-resistant TB.

TABLE 3 Characteristics of HCP requesting consultation from CDC 
TB COE

Characteristic
(n = 125)

n (%)

Occupation
 Physician 56 (45)
 Nursing 61 (49)
 Other 8 (6)
Occupation setting
 Local health department 43 (34)
 Community health center 15 (12)
 Hospital 15 (12)
 Academic institution 12 (10)
 Private practice 12 (10)
 State health department 11 (9)
 Other 6 (5)
 Regional health office 6 (5)
 Corrections 2 (2)
 General public 1 (1)
 Nursing home 1 (1)
 Substance abuse center 1 (1)
State of practice
 Alabama 1 (1)
 Alaska 1 (1)
 Arizona 2 (2)
 California 29 (23)
 Connecticut 2 (2)
 Delaware 1 (1)
 Florida 1 (1)
 Illinois 3 (2)
 Indiana 2 (2)
 Iowa 2 (2)
 Kansas 3 (2)
 Kentucky 6 (5)
 Maryland (excluding Baltimore) 2 (2)
 Massachusetts 3 (2)
 Minnesota 1 (1)
 Missouri 1 (1)
 Montana 1 (1)
 Nevada 1 (1)
 New Jersey 3 (2)
 New York 1 (1)
 Ohio 1 (1)
 Oregon 6 (5)
 Pennsylvania (excluding Philadelphia) 3 (2)
 Puerto Rico 1 (1)
 South Dakota 2 (2)
 Texas 31 (25)
 Utah 2 (2)
 Virginia 6 (5)
 Washington 4 (3)
 Wisconsin 2 (2)
 Unknown 1 (1)
Center
 Curry International TB Center (CITC) 45 (36)
 Heartland National TB Center (HNTC) 42 (34)
 Global TB Institute of Rutgers, The State 

University of New Jersey (GTBI) 22 (18)
 Southeastern National TB Center (SNTC) 15 (12)

HCP = health care provider; CDC = Centers for Disease Control and Prevention;  
COE = Centers of Excellence; LTBI = latent TB infection.
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million infected residents.12 This study analyzed LTBI clinical 
consultations performed by COEs to identify common clinical 
challenges that HCPs face along the LTBI cascade.13 It is not sur-
prising that half of study consultations were requested by nurses 
and that half arose from public health settings. Government pub-
lic health agencies have legal authority for controlling TB, and 
nurses play a primary role in LTBI activities from risk-based 
screening through ensuring treatment completion.15 U.S. guide-
lines emphasize public and private health collaboration to target 
the highest risk populations, including those represented in study 
consultations (Table 2).16 Amidst dwindling expertise in TB man-
agement, the CDC established TB COEs to build capacity among 
HCPs in all settings through medical consultation, training, and 
education provided by national TB experts.17

Over a third of TB COE consultations discussed challenges in 
accurately diagnosing LTBI. There is currently no test that can di-
rectly detect M. tuberculosis in persons with LTBI. Instead, diagno-
sis is based on epidemiologic risk, a positive TB screening test 
(TST or IGRA) and the absence of clinical or radiographic evi-
dence of TB disease. As both screening tests indirectly measure a 
person’s cellular immune response to M. tuberculosis, they cannot 
be used to distinguish between past and current infection or be-
tween LTBI and TB disease.8 Inconclusive or discordant results 
discussed in 9% of medical consults reviewed here pose a com-
mon clinical challenge and are widely reported, particularly 
among persons with HIV infection,11 healthcare workers,18 immi-
grants,19 and children.20 TST-positive/IGRA-negative discordance 
may be due to BCG exposure, nontuberculous mycobacteria in-
fection, or delay in IGRA conversion compared to TST.21 Explana-
tions for a TST-negative/IGRA-positive discordance are less clear 
and require further investigation.22

Almost a quarter of TB COE consultations focused on LTBI 
treatment-related topics, including treatment completion, medi-
cation dosage, AEs, and patient attitudes towards LTBI treatment. 
In a systematic review and meta-analysis of study-level observa-
tional data, Alsdurf et al. found that only a minority of persons 
(19%) with presumed LTBI completed treatment.13 This under-
scores the importance of efforts to encourage LTBI treatment up-
take and completion of therapy that must accompany efforts to 
scale up screening and testing among populations at high risk. 
Also discussed in 7% of study consults, effective management of 
AEs during treatment can ensure patient safety and improve treat-
ment tolerance to enable completion.23 Although patient perspec-
tives regarding taking LTBI therapy comprised a minimal portion 
of TB COE consults, other studies have demonstrated that pa-
tient’s knowledge, attitudes and beliefs can negatively influence 
LTBI treatment adherence and should be considered.24

Choosing the appropriate LTBI treatment was the focus of 17% 
of TB COE consultations. Newer rifamycin-based regimens have 
replaced 9 months of isoniazid (INH) as standard LTBI treatment 
in adults and children given their shorter duration enabling im-
proved adherence, low rate of toxicity, and greater or equal effec-
tiveness.9 Recent guidelines preferentially recommend 3 months 
of once-weekly INH plus rifapentine (3HP) and 4 months of daily 
rifampin (4R); although still recommended in certain patients, 3 
months of daily INH and rifampin is not commonly used in the 
United States.9 Experience with rifampin-based LTBI treatment is 
increasing, and both 3HP and 4R are cost-effective and conve-
nient options for populations where treatment completion may 
be a challenge.25 As national public health efforts are expanding 
the use of both 3HP and 4R among high-risk individuals and 
guidelines recommend general use of these regimens,2 HCPs will 

likely become more confident in changing their LTBI treatment 
practices.26

This analysis had several limitations. Although we found that 
characteristics of the sample of 125 consultations analyzed were 
representative of all 557 LTBI-related TB COE consultations made 
in 2018, the MCD did not contain sufficient data to fully charac-
terize either the sample or the larger cohort; provider demograph-
ics, medical training, and practice experience were not captured, 
and patient demographics, education, health care literacy level, or 
social determinants of health were not consistently recorded. We 
were also not able to compare HCPs who consult TB COEs to those 
who do not, hindering assessment of study representativeness to 
all U.S. LTBI providers. Another limitation is that MCD documen-
tation is not standardized and varies substantially among the dif-
ferent COEs and also among different providers at the same COE. 
Because patient characteristics were collected through qualitative 
analysis and were not reported in a standardized format, our re-
sults may underestimate the frequency of these characteristics. Fi-
nally, study consultations were made in 2018, whereas the clinical 
challenges and HCP practice standards may have changed follow-
ing the release of new national LTBI guidelines in 2020.9

Recognizing the most common challenges in LTBI care, particu-
larly screening of high-risk groups, accurate LTBI diagnosis, identi-
fication of an appropriate LTBI treatment regimen, and effective 
management of treatment-related challenges, is a valuable step to-
wards clinical practice improvement among U.S. HCPs. Evi-
dence-based guidance should target the clinical challenges de-
scribed in this study that cause drop off along the LTBI care 
cascade. Novel tools such as web-based or cellular phone-based ap-
plications may enhance patient acceptance and provider manage-
ment across the LTBI cascade; however, the utilities of these tools 
need to be further assessed.27 Analysis of TB COE consults and 
other clinical data occurring after the 2020 U.S. LTBI treatment 
regimen guidelines were issued can further enhance understanding 
of persisting challenges for LTBI management. HCPs are encour-
aged to contact the TB COE in their region (https://www.cdc.gov/
tb/education/tb_coe/default.htm) or state and local TB elimination 
programs (https://www.cdc.gov/tb/links/tboffices.htm) for assis-
tance with TB or LTBI challenges. This collaborative approach be-
tween public health and other providers will improve LTBI diagno-
sis and care and boost efforts toward national TB elimination.
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CONTEXTE : L’identification et le traitement des personnes 
atteintes d’infection tuberculeuse latente (LTBI) sont des composantes 
essentielles et difficiles de la stratégie nationale d’élimination de la TB. 
Les consultations médicales des TB Centers of Excellence (COE), 
financés par les Centres pour le contrôle et la prévention des maladies 
(CDC), sont d’importantes ressources pour les professionnels de santé 
qui prennent en charge les personnes atteintes de LTBI. Cette étude 
avait pour objectif d’identifier les problèmes cliniques les plus 
fréquents en matière de prise en charge de la LTBI, et de décrire les 
caractéristiques épidémiologiques et cliniques des patients évoquées 
lors de ces consultations.
MÉTHODES : Cette étude à méthodes mixtes a sélectionné de 
manière aléatoire 125 demandes de consultations relatives à la 
LTBI à partir de la base de données des consultations médicales du 
COE en 2018. Les notes des dossiers de consultation ont été 

revues et codées pour identifier les raisons des demandes, ainsi 
que les caractéristiques cliniques et épidémiologiques fréquentes 
des patients.
RÉSULTATS : Les raisons les plus fréquentes de demandes de 
consultation étaient diagnostic précis de LTBI (36%), prise en charge 
des problèmes liés au traitement de la LTBI (22%) et choix d’un 
schéma thérapeutique approprié de la LTBI (17%). Les patients pour 
lesquels des consultations étaient demandées avaient fréquemment 
une autre pathologie (34%), n’étaient pas nés aux États-Unis (31%), 
étaient des enfants (25%) et avaient des antécédents de voyage dans 
des zones où la TB est endémique (18%).
CONCLUSION : Nos résultats mettent l’accent sur les défis de la 
prise en charge des patients avec une LTBI présumée ou confirmée, 
soulignant le besoin d’aide continue aux consultations médicales 
pour des scénarios épidémiologiques et cliniques nuancés.
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